Age-associated changes in pineal adrenergic receptors and melatonin synthesizing enzymes in the Wistar rat.
The nocturnal stimulation of pineal melatonin synthesis and elevation of serum melatonin is known to be reduced in old age in several species. In Wistar rats the capacity of the beta-adrenoceptor to develop supersensitivity (increase in Bmax) during the light period of the diurnal light/dark cycle is lost during maturation (3-6 months) rather than old age. Further, the present study shows that neither the alpha 1- nor beta-adrenoceptor density of the pineal declines as rats age. Pineal hydroxyindole-O-methyltransferase activity does fall (17-55%) in rats after 18 months of age, but nocturnal pineal arylalkylamine N-acetyltransferase activity is not significantly altered. Thus, from examination of these parameters across the life span of the rat, it seems likely that the reported reduction in serum melatonin in old animals is related to a reduced capacity of the pineal to synthesize melatonin, rather than an altered responsiveness of the gland to neural stimulation.